Introduction
Aptamers are synthetic nucleic acids that normally can form three-dimensional conformation and have the capability to specifically recognize and bind to target molecular.
1, 2
Since the first discovery in 1990s, aptamers have been widely used in various fields, including biosensing, [3] [4] [5] clinical disease diagnosis 6, 7 and treatment, 8, 9 protein purification 10, 11 and medicine development.
12, 13
Affinity chromatography is a powerful technique in separation, preconcentration and detection of compounds from complex mixture.
14- 16 And antibody-antigen interaction is frequently used in affinity chromatography. 17 Whereas, the immobilized antibodies are prone to degradation and denaturation; and the large molecular size of antibodies limits the surface loading and therefore column capacity. Compared to antibodies, aptamers exhibit significant advantages of good stability, easy synthesis, and facile modification and immobilization, 18, 19 which makes aptamers promising alternative to antibodies in affinity chromatography.
Several methods have been developed to prepare aptamer modified columns. Aptamer can be immobilized on the inner surface of open-tubular capillary column, 20, 21 or on the particles in packed column. 22 The immobilization capacity of aptamer is limited in open-tubular capillary column, and the packing of particles in packed column is labour intensive. Monolithic columns, which display fast mass transfer rate, larger loading capacity than opentubular capillary column and easier preparation than packed columns, could be a good choice to prepare aptamer modified columns.
Up to date, several strategies have been developed to prepare aptamer modified monolithic capillary columns. Zhao et al. 23, 24 immobilized biotinylated DNA aptamer to the streptavidin-modified polymer monolithic capillary column. Deng et al. 25 and Han et al. 26 prepared aptamer modified monolithic capillary columns by covalently bonding 5'-NH 2 -modified aptamer to the column via glutaraldehyde for the detection of human α-thrombin or lysozyme. Whereas, these preparation methods involved in multiple steps and required pre-modification of the monolithic capillary column for the subsequent immobilization of aptamer, which is therefore relatively labour intensive and time-consuming.
Recently, our group successfully developed a method to prepare organic-silica hybrid monolithic capillary column by sol-gel combined with "thiol-ene" click reaction, which allows higher yield and less by-products and can be performed under the mild conditions. 27 In this respect, the "thiol-ene" click reaction could be a promising strategy for the preparation of aptamer modified organicsilica hybrid monolithic capillary column with one-pot synthesis.
Herein, we prepared apatmer modified monolithic capillary column using tetramethoxysilane (TMOS) as the silane coupling reagent and γ-methacryloxypropyltrimethoxylsilane (γ-MAPS) as the functional silane coupling reagent, which can readily react with a 5'-SH-modified DNA aptamer via "thiol-ene" click reaction ( Figure  1 ). As a proof-of-concept, we used the aptamer that was previously selected to specifically target doxorubicin 28 (Figure 2 ), which is widely used in cancer chemotherapy. Using the sol-gel combined with "thiol-ene" click reaction, the aptamer modified monolithic capillary column can be easily prepared in one-pot. And 
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